Abstract. This paper is based on the invited talk of the author at the Combinatorics 2010 conference which was held in Verbania (Italy) from June 27th till July 3rd 2010. It discusses hyperplanes and full projective embeddings of dual polar spaces, as well as some of their mutual connections. Many of the discussed results are very recent.
Overview
This paper is based on the invited talk of the author at the Combinatorics 2010 conference which was held in Verbania (Italy) from June 27th till July 3rd 2010. It discusses hyperplanes and full projective embeddings of dual polar spaces, as well as some of their mutual connections. Many of the discussed results are very recent.
In Sect. 2 of this paper, we give the basic notions and properties regarding (dual) polar spaces which are necessary to understand the actual results which will be discussed in Sects. 3 and 4. In Sect. 2, we also describe four classes of polar spaces (symplectic, parabolic, elliptic, Hermitian) whose corresponding dual polar spaces will play a role in this paper.
In Sect. 3, we discuss hyperplanes of dual polar spaces. Several classes of hyperplanes of dual polar spaces have been described in the literature. After giving a general introduction to the topic of hyperplanes of dual polar spaces in Sect. 3.1, we will mainly restrict to one such class of hyperplanes, namely the class of the so-called SDPS-hyperplanes. This class of hyperplanes is interesting in the sense that every thick dual polar space is a priori a good candidate for admitting such hyperplanes. The other constructions of hyperplanes of dual polar spaces described in the literature usually only work for specific classes of dual polar spaces, like the symplectic dual polar spaces or the Hermitian dual polar spaces.
In Sect. 4 we discuss full projective embeddings of dual polar spaces and demonstrate the connection with hyperplanes. Among the various classes of full projective embeddings of dual polar spaces, there are two interesting ones, namely the absolutely universal embeddings and the minimal full polarized embeddings. We mainly discuss these embeddings. For the four classes of dual polar spaces described in Sect. 2, we discuss what their absolutely universal and minimal full polarized embedding is.
Basic notions and properties regarding (dual) polar spaces

Polar spaces
A polar space of rank n ≥ 0 is a pair (P, S) consisting of a set P , whose elements are called points, together with a collection S of subsets of P , called singular subspaces, satisfying the following four axioms. If n = 0, then P = ∅ and S = {∅}. If n = 1, then P is a set of size at least two and S = {∅} ∪ p∈P {{p}}. If (P, S) is a polar space of rank 2, then the partial linear space (P, L, I), where L is the set of all lines of (P, S) and I ⊆ P ×L is the incidence relation defined by inclusion, is a generalized quadrangle. A generalized quadrangle a partial linear space which satisfies the following two properties.
(1) There exist two disjoint lines.
(2) For every line L and every point p not incident with L, there exists a unique point q on L collinear with p.
